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Longitudinal studies help move researchers closer to
understanding determinants and mediators of maturation,
physical activity (PA) and adiposity.
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Results
An interaction between PA and maturation was statically
significant (P<0.05). A non-significant trend was observed
between three stages of change with a progressive reduction
of FMP across the three stages of change in maturation level
(C0 = 0.275±2.70%; C1= -1.490±1.10%; C2= -6.417±2.57%;
pairwise comparisons: C0 - C2 = 6.69%, P=0.081 and C1-C2 =
4.93%, P=0.080).
Purpose
The aim of this study was to longitudinally explore the
influence of maturation on PA and adiposity changes in
adolescents.
Methods
Eighty healthy adolescents (42 girls and 38 boys) were
followed over three academic years. A PA score was
estimated using the Physical Activity Questionnaire (PAQ-
A). Fat mass percentage (FMP) was assessed by
anthropometric measurements. Sexual maturity was
estimated by percentage of predicted adult stature and
adolescents were classified into three changes groups: C0,
change from on time to late maturation; C1, no change; C2,
change from late/on time to on time/early maturation. A
stepwise linear regression was conducted in order to estimate
the predictors of PA and FMP changes.
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Conclusions
Our results suggest that body composition changes
observed during adolescence are not driven by changes in
PA. PA alteration patterns were influenced by maturation
but not by sex.
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Table I. Comparison of characteristics of participants at baseline and years 1
and 2 by sex (n=80).
Figure 1. Changes in fat mass percentage after a 2-year follow-up across
change in maturation status.
  S1 S2 S3 S1-S2 S2-S3 
  Girls Boys Girls Boys Girls Boys sig. sig. 
Age (years)  14.5±1.8 14.6±2.6 14.8±1.7 15.1±2.4 16.2±1.6 16.1±2.3 ††† ††† 
Weight (Kg) 52.1±12.7 55.4±12.2 52.4±12.1* 59.6±12.8 54±11.3** 60.8±10.1 †††  
Height (cm) 157.5±7.1 162.4±13.7 159.5±7.0** 166.2±11.7 161.1±6.1*** 168.7±10.7 ††† ††† §§ 
BMI (Kg/m2) 20.9±4.5 20.8±3.0 20.4±3.7 21.4±3.1 20.8±4.0 21.3±2.5 †††  
FMP (%) 25.6±7.0* 21.0±8.9 24.6±6.8** 19.5±8.0 25.5±6.8*** 18.2±7.6  §§ 
Predicted adult 
stature (cm) 162.5±5.0
*** 172.9±6.9 164.3±4.5*** 173.8±5.6 163.9±5.2*** 173.5±5.4   
Predicted adult 
stature (%) 97.1±4.4
* 93.5±9,3 97.2±4.1 95.5±8.4 98.6±2.3 97±6.8 ††† §§§ 
††† 
§§§ 
PA Total Score (PAQ-
A) 2.3±0.9
** 2.8±0.7 2.2±0.6*** 3.0±0.6 2.1±0.7** 2.6±0.6  ††† §§§ 
FFQ variables         
Carbohydrate (%) 44.7±6.8 46.6±5.8 - - 45.8±7.2 46.5±6.7   
Protein (%) 15.4±3.1 14.3±2.4 - - 15.7±4.2 15.1±3.9   
Fat (%) 39.7±6.7 39±5.6 - - 38.4±5.3 38.1±6.0   
Energy (kcal/day) 3186±1540 3427±1757 - - 2197±998 2565±1501 ‡‡‡  
Note: S1, S2, S3 (September 2011, 2012 and 2013 respectively); BMI, Body mass index; FMP, Fat Mass 
Percent; PA, Physical activity; FFQ, Food frequency questionnaire. 
* P<0.05; ** P<0.01, *** P<0.001; independent sample t test between boys and girls. 
††† P<0.001; repeated measures among three moments (time factor).  
§§ P<0.01; §§§ P<0.001; interaction between time and sex. 
  
